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[1**31 1 ] 

vtmismwiitmmm (s ioch) t-iot, urtus i -c h 2^*^i-z>m%mo 
mummm^<Ds i -ch3^ (1270cm - n^-r^ s i -ch2is^ (1 3 

6 0cm-l)Offl^U, FT I ROtf-^^^JtT, 0. 0 3 - 0. 0 5OP^C*^: 
[1»*JI3] 

Mmmmm<D)tmmm&. 3. 1 iaT-e*^-<h^#^«hi-^ii*Jiix(±2 mefco^ 

ilo 

[I»*JI4] 

mu^zm^mn^mm (s ioch) ti, y7X-7cvDtii$n/:^t^i.;i 
*wtkt-rz> mxm 1 3 <d ^--rn^Hztm^mm m 0 

[fit*H5] 

itfE^fSf^^rfb^flil (S iOCH) (i, ^f^y^-b^^t^rt^t^^ £ t 
[fjf 6 ] 

*2»^«±o«F B m*iM^^, mimffl&mmmbzt&fbtifzsmmiz^*) 7 * $ 
mmit. %mm 1 5 <D^?^Hzmm.<7)mmzi$trz\ t ^tt tts**^ic 

[fit 7 ] 

mfcgtwtz&^x, mmmmmmmmii, m#mi7bm5<D^Tixfriztm<Dmmmz^ 
¥-mtt-Mfc±.<Dm mmm mm t , miss ra^it ns tzjtm $ ^fcEawisi cmaew 

mimmm<o±mizi±^ mmmm^mmm^-mt lt. s i 0 2im$titv^; 
im#m 1 0 ] 

[ifUl 1] 

HUI5C u#^T^JRt±, C u i:j)Dit, Si, A U Ag, W> Mg> Be. Zn, P cU 
Cd, Au, Hg, Pt, Zr, Ti, Sn, Ni, i3 «fc If F e O 9 *>4?tt: < t t — o £ 

#^i-^> i <h itmokt-tz m&m 6M10 ov^^wcfEtt©^^^ 
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[0 0 0 1 ] 

immm<Dmmm^mL, mz*mw^m<nmmmmmtzm^bti2>i&m 

[0 0 0 2] 

-fei:fil6IItLty'J3>M (S i02) ^ffl tLX^&tf. J:0»* 
^o^g:v^|fMM#<7)^ ? fm^S^^^^ ; ^f^tLT^-Cv^ 0 i^y'j3>Hftili, Si 
H4 £ fiSi (0C2H5) 4 & £**>*m ^WHtW £ L T^^02 i tt«Hfc33*N20* L 7° 
7X7C VD£&i*KJ: -e^>fl«^{±4.oeK-eab*o -ttKttU *tfl-* p 

) *lv>t^5XvC VDft"C^J*L7tUt*^B)E'fka3R(SiOCH)JR{i, lfm^3J21T^ 
§§*LTt>4o SiOCHMti. -O-S i -0-*y h 7- fc&CH3&£?BA 
f fc-e#j££T»f\ »I*S:ft«Lt^5 (tfOxJ£\ #1^^ 1 R^^f 2 ) 0 
[0 0 0 3] 

Msiwiiu ] xm&we-me 15987 i-^^s (&3h<z>*I2 -im i©i 4) 
[w^ik 2 ] xm&ntm 6 0 5 4 3 7 9 ^-im* (# 1 1 i^ffl 4 - mi 6 n^m 

) 

[0 0 0 4 ] 

L^L&t5 ? £>, SiOCHMfi, R+H^* *t*CH33£#*, eriJnIB#O02T y v > ^tr 
[0 0 0 5] 

ij^t. ik&ftr'Tf xiztfmi^ s i ocHm^^iiMit-r^^ t izx ») $ fcrcsimsp* 

hSjKiJ^TH. fM(^7)flJili, £7ftmm tmMm.<V2 EJ7 y y^^IgCf? 

o#?fb&*raa 

[0 0 0 6] 

SfcK, SiOCHPMi. M7-->^7^^tLTfOliCS i 021 (CAP-Si02 
R) SrtfERi-*^ -e<Z>CAP-Si02Rfcoap*tt*«, t£*JH(Si02, SiON, SiN, HSQ) J: «J i& 
^iHffiSt*«o M^^^-i^*CH3*75 ? i^7Ktt<7)^A6. Si02§|i Ogifntt 

[0 0 0 7 ] 

#Sfc93{d\ ±SEOi 9 fcWaj£KjE*T&S;ftfc&©-C*>o-t\ anKI»llOfll«^0 
±#£fcfc<b-f-t$r<, 7y>>^»ttS:|p|±$**ifcS:Biafc'r*o * fc, Si02fl^ 

tw*#tt<oiiiiafe5fc#$-**i t ^iiit-So 
[M * mtk-r z tz tb (D^m 

[0 0 0 8] 

mtmmimfcirztztbbz, ^m^mmmt. ptm^mwutmrnm (sioch) -e 
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[0 0 0 9] 
[0010] 

[0011] 

£ titzmtiLmRvm&m mmm mm kim $ timzw.&m<DTUfr h Ti4*E*Kit 
* a * n 7t &jk se^s ^ ^ ^ & *r 1- & \- & v> t , m im m mmmm a > 

[0 0 12] 

HtrlB^)^* OS i -CH3^ ( 1 2 7 0 c m- 1 )K*t-r<s> S i - C H 2 
ig^ ( 1 3 6 0 cm- 1)<7>«!1^1±, FT I RWk-^g^itt, 0. 0 3 - 0. 0 5 © 

n k * h z. t am tu> a * , Mie^it miojtffs^ii ,3.1 jslt-c* * - 1 2 

[0 0 13] 

ifc, buIB^^^SML^^M (S iOCH) fi, 7yX-?C V DXf&mZtitz i> OT? 
[0014] 

mtiRm^mm^tmmm (s ioch) «\ ^*ym**^>t*oT 

[0 0 15] 

. s i o 2mm^^tix^^z tmi-tL^o ttz, mtttmfcmmz&tfzmm&m 

[0 0 16] 

ttz, mtt^tt-mw^mic u^m±ma, cumnxr, s u a 1, a s . w, 

Mg, Be, Zn, P d, Cd« A u , Hg. Pt, Zr, Ti, Sn, N i , tsXX/F 
[0 0 17] 

iufELT^Sj&K i*U£\ ^^^ba^JR(Si0CH)-C*oT, JUrtK-S i-CH2-|S^ 

i>fzb-fZ.£%<, T y is>ym&*[v}±Z-<t2>Z. ttfXZ 2> 0 £tz, CAP-Si02fc <D^m 
tt^ft^o (H6) o 

[n^^^*fe-r^ tztb<Dmfk<wtm\ 

[0018] 

m t , iz x h ^ w <t> mm. <?) fmm \z o v - x m m * # m t x m w -t & 0 
[*»j 1 1 

[0019] 

*f&s i ocHM^^ui-r^^ffi^o^-rifeB^i-^o mi (±;£f§f^cj;& s i ochi 

[0020] 
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S $ *t 1 lOSS^ - 5e ^Ot-^^tL TSRTOmH k 4 £ ^ -fc 

7^ 12 k, #2»#^«1 1 ^MSl 1 7«AU Mil 7 ^fbfigm-r^^i^ ( 
7FIH^) k, jUIll 7 n<n>l£t)*-^z%'otztb<Dm%¥-Wil 3k, Mil 
mm<ORfcif &tz*b<Dif*&1&U 1 4 k. iltMl 5 *lix.*«*T?* 
£o iSLIU 7twli±«R3p««*l 6 fcTSB¥«S*k*l>-9-ty^ 1 2 jWfil LTKtt 

(RFA7-) OlB5«iftSr±aR 3 F«**l 6 k TgB¥«m® k 4 & ^ -fe 7 ? 1 2^p B ^cf§ 
[0 0 2 1 ] 

±Eii©y7XvCVDgiCJ:oTS i OCHlSrMtSf^ ^^7°^ 1 2± 

twfflu-cjftaMrtSr^fao^^H^'c^faoja.ajE^j: u BfM^ies^^oR f^°7 

i OCHl^Mt^o 
[0 0 2 2] 

±E7"5X7CVDJSI*lv^S iOCHMiMi:ov^ift^ 0 y 
-Tsif^t LT h ^f^y7>kSi^v\ S i 0 C H|g|oj£Jg|£ff o fc 0 
J&JUffef^i, ^MSS350°C. y-*#* : F'J>f^y7^Sil 1 0 0 seem, 02 
45050001, RF/^7 - 700W, 4. 5Torr-C* Z> -tL(b^M^>^# (RF^°7 — , #"*S£fi, 

urn. i±t}) tmtmt. $i?i^i#ttos i o c hi^ml, -e-<^M#n^p-< 

feo FTIR-X^ MHiislt*, M4'fiOSi-CH3IS^(l270cm-l)tC^1-^Si-CH2lS 

^(1360cm-l)<7)*iJ^-k, IR^)#tttCfS«*H«5& , * , 3, Si-CH2^*^L, Si-CH2|S^/S 
i-CH3^Jt^ < 4 & Co^i, 7r>> ^Itte^^tt^ft-h U il$0±##i <b 
ftfco ->V, Si-CH2^/Si-CH3^Jfc7m< k, ^OjgOMfn]^ <b - k Srji. 

[0 0 2 3 ] 

0 2 14, RF^°7-£ 5 6 0W, 6 3 0W, 7 0 0W, 7 7 0W, 8 4 0WtM$* 
TSIL/cS i 0CH$|OFT-IRX^ h ;WC£>tt &Si-CH2, Si-CH3<7> tf- * k , -en* 4 
fb^tB L^Si-CH3H^i-^Si-CH2Jt^^L^^>c7)-eib^)o HI2 (a) ti 1360cm- l<OSi-CH2 
IS^tf-^^fo R F/W-OiiSn^#v^ Si-CH2*££-5&*iiinLTv>£ 0 i^H2 ( 
b) (±1270cm-lc7)Si-CH3^oe-^ ^^i- 0 R 7 - 4>*f tjnrcfl^, Si-CH3i»'&* , « 
^LTV>4 0 H2 (c) (4, in^t>Si-CH3Hiti-*Si-CH2JtSrJ|[aiL^je*^)*-C*») 
, R F/N*7-OJiSntc#v^Si-CH3^i-SSi-CH2Jt7j*iiJnL-Cv^ 0 
[0 0 2 4 ] 

itL(b^<to-C»^#Si-CH2/ Si-CH3Jt£;fr-f £ S i 0CHI©t>7';H:ov^, T 
■yv^fflttt, £ £V t ^<D±.miZ%m-r2> S i 0 2Jii (CAP-Si02Jg|) kOfftt^i^/; 

?r L s:500sccm. R F 7 - 1000W, flO-SHf H60sec, feliaSlOOlCeT 7 y > ^jUI^If 
ofc 0 I3Cftii^S i OCHM<7)^fim^ (««SffllJ) k, 7 7yy^Ii«Jt 

lt^:t»i„ — Si-CH3^<Z>$^K «t *) Jt!£m^U4±#-f &o Jt§£m^3m 
T-C, 7 v s s>7K X £Jtl£m^-b#^0. mTk &&Ot±. Si-CH2/Si-CH3Jt^0.03~0. 
05£t?<7>8Effl-e** o ^£>K ^<7)|EHT-S i O C H I<0 Jttl$ ^ 7 7 y > ^tT' t 3 
. l J£lTk1-&£ k#*T-£ & Q 
[0 0 2 5] 

BI4 C 4^ffltffeic«t l9?»J^L^CAP-Si02MkO^*ttk, Si-CH2/Si-CH3Jfc<9B8#£ 
tj^-To Si-CH2/Si-CH3Jtri*lB5< &&k, ®*1£75> ? fa±1-& £ k tffrfr&o CtUi, 
^f&T$-li-^^7K14^CH3^75^^1-^-7j-e, Ji»n1-^Si-CH2 1±, -O-Si-0-* 

tUIE#2 004-3008833 
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•7 h 7-*+K-Si-CH2-Si-<B J: n kz&ti* tz*> . SiQ21lt «#Jtte»::¥Jg»4:#;i-f , 
*3tte7Fffl±Lfc*>tf>£#x.S>*i*o SMM±©j£j&»S>, Si-CH2/Si-CH3IS^Jt(±, ^v^d 
t^IiL^, |5§m^^lf*n1-*/ca6, Si-CH2/Si-CH3^Jtt LT (±0.03-0. 05<7>|£ 
ffl^MT&^o 
[0 0 2 6 ] 

±|ET(±, R F^7 — ^r^ft$-^trSi-CH2/Si-CH3Jt^:^ / fb$-t/i^!)5:^ Lfzfi* 
, HI 5 K&j£Jg|/-?7> fcSi-CH2/Si -CH3.lt fcOM-Kifc i fca6T^-f 0 -tiiO, &02 
j;ffi,ig:l±,^fi^Si-CH2/Si-CH3Jt^ltSn-r^o ftot, i flb<Df$.m^7 > - * 
jtl-^-tUJ: *K Si-CH2/Si-CH3|g^J:b75 ? 0.03-0.05(7)SiOCHM^)t)iI-e#^o 
[0 0 2 7] 

tt±IiL/:j;^:U, *!6W^J:4j(ftli)R, o£ 19 Rrt£Si-CH28r£" S i 

0CHI^«It^:^ s tU„ Si-CH2/Si-CH3|££-Jth L T t±0. 03-0. 05 

<7)$eB^SjIT& *) , S i 0 C H I«itil$ ^ 7 7 v > ^ t 3 . lJ^TCt^-t 

7!> J T§ So 

[0 0 2 8] 

££±i£T(±, S i OCHl^^XvCVDfetaotffMt^MC^T^L 

"T, Si-CH2*&£-£;£L, $f>Si-CH2/Si-CH3jfe^Jt75*0.03~0.05Oi6H-C*>*), Jtffm^ 
^7-r/>7it<, 3. iaTi:tl)CH^^ S i OCHRSrftiit^lio 

imtem 2 ] 

[0 0 2 9 ] 

$HioS2^1flt:o^t^t^o »2 0|yfe#!IT{±, $iloS i OC 
Hl^y>^>^vy > Eiftfllafi £ igffi L K o T & „ 

[0 0 3 0] 

16ft *^0^<7)^2^M^Jo*2f^m^^-r®fffil2I"e*So ^^y^^J;^ 

mmt LtflOS i CNH18 2#~5 0 nm, Si-CH2|£^£^ L£f i L < f±Si-CH2/Si- 
CH3f£^Jt^U03-0.05T&£iil 1 <D S i 0CH18 3^2 5 0 nra, |1©S i02I 
(m 1 <7)C AP- S i O 21) 8 4^10 0 nm^jSSiirv^, ilOiKlfetliU: 
SfcttS>*lfcEilft*fc»i, /s'j 7^ LTMI?3 0 nm<7)^ l?)Ta/Ta Ni8 6 £ 

iMT, C u-g^T&JRfc LTCu^^^^ll (D^mm^i *)%\<»C uie^8 7 
J&2tix^Z> 0 ilJDS i 0218 4^5.^ 1 <DC u £& 8 7©±It:it lil 2 OJi F<H*£ 
Hit LT, T^i MlC, ikmteWtMlkmJkm-Z'&Z 5 0 nmO|2«S i CNH 
188, Si-C^IS^WUfi L < t±Si-CH2/Si-CH3^J:t:^0.03-0.05-r;^)S 2 5 0 n 
m<Dm2<DS 10CHI89, 100nra^2«S i02l (|2©CAP-S i02 
HI) 9 0#M?fitv^ o ^2co§F^WMH(i-?-ti^^ijILT§#^ie^'t i *)S^ 
IOC u 8 7 \zm-fZ> RJ?L (t*7) ^?FM£*U WLCii^'JT^^^tLTSOn 
rn<?)i2(7)Ta/TaNl9 2 £^LTC u^tlt LT C u2)^^^tI/7^ o 
3: I) C u 7*9^9 3«§iitv^o ^2<7)S i 02i9 O&tf'C u 7? 7* 9 3±miz 
it, |3 0ilWltU, Tii^t^ &JRJttfeKrJhilfi»il"C*S 5 0 nm<D 
m3<DS i CNH19 5, Si-OTCiHte-** LSf* L < f±Si-CH2/Si-CH3^Jt^'0. 03-0.0 
5T&& 2 5 0 nm(7)i3(7)S iOCH!9 6, 1 00 nm^)i3<5S i 021 (13© 
CAP-S i02l) 97^«**Lrv^ 0 *3W*Witftil»ii*mi'€-^*:3iaLT« 
OC u 7°7^9 3 ICii-t&BBi^ff AiJ7^^tLT3 0 nm©|30T a 
/TaN!98 £^LT, C u -&^JR LT C u frbtnh%2 (D±mW.$L-=>£ *)%2<» 
C u mm. 9 9 $ fix o 

[0 0 3 1 ] 

16t^Lf:MOS i OCHm^iiffl L/cv>^"^^vv>Se^#dt0^5t 
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fr7c#jjMfc^l£ PFEItf) ±<7)THfe^liH8 1 ±i:7°7XvC VD&K J: 0 ^ lOS i C 
NHJHI8 2 £ 5 0 n mj£!li|-r£o -&K±& L 75 X7 C V D^tl i oT, Si-CH2^-^^ 
^i-^. i(t^ L < (±Si-CH2/Si-CH3^Jt^0.03~-0.05-e*^H 1 COS i OCHI8 3 ^ 
2 5 0 n mj&m-f&o owf, £43^2 0 0 -4 5 0 T\ N2 0#*a£fi 100-60 
OOsccm, SiH4 A^itm 1 0 - 1 0 0 0 s c cm, ^M)±t) 1 - 2 0 T o r r , 
RF/n°7-5 0-5 0 0W<7)ift-C'(O7°7X-7CV DftiaotllOS i 0 218 4 ^ 
1 0 0 n mJ&Wkt&o fill OS i O 218 4 iiH 1 OS i0CH!83 OJ&fll <!: [WJ — CD^ 
^mrtT-ii^^tc^ML-C^ iv>, &±.bz£ <0. TiJ:f)S i CNHI8 2 N flOS 
i 0CHI8 3, mi<7)S i 02)H8 4 O 3 «b * * % 1 Oil Ritfijit JRWtWjS £ fifc 

0 7* h'jy^*77^-|Mt K7^i7f >mi^fflv^, iKOS i 02H 
8 4, ilCSi 0CH18 3 , |1©S i CNHI8 2 ^^ii^^lE^8 5 

* (0 7 (a) ) o 
[ 0 0 3 2 ] 

StB L/c BE*!* 8 5 I*l^i3 J: O 5 "^ 1 OS i 0218 Ta/TaNl8 
6^IH3 0nmfiIL -?-0_hH, t# J« ? * tt©»SIIT«l t44Cui*RJ| 

1 0 0 n m«/<7 * 'J > f&tZ «fc I? Mt4 0 -?"0^ "J «t I) C u £@EI§1 

?#s 5tca*a*, MJMto/caexc i 00-4 o ov<Dm.Mmzt7do m 

1 OS i O 2*fe|fM8 4_tOC ui^i^Ta/TaNHSe^CMPftlCif) lfe*L. 
Efti 8 5 rt95K# 1 OC u E« 8 7 S (S 7 (b) ) G 

[0 0 3 3] 

OS i CNHJH8 8 * 5 0 nm, 7 9 X v C V DftCJ: o TSi-CH2^^*-T & , SfS L 
< f±Si-CH2/Si-CH3*&^Jfcj&*0.03~0.05^&S&2OS i 0CH18 9 ^2 5 0 nm, IS 
20S i02l (f 20CAP-S i 02i) 9 0*100 nrailt^o >X^, y * h 
>) V?'?7 J -tmt K5>fxy^/^StiIv>r, S&2oeR*feiiilgSg£ii$ILS&l 
OCuE*8 7Clt4|i|?L ( tf T) 9UMt4 (1118 (c) ) o 
[0 0 3 4 ] 

#Cfc, H?L9 1 <D[^mtm2 <DS i02!9 0O±BK, |2©Ta/TaNI9 2^ 
If3 0nmfiIL -^0±K, «JRM ? *fttf>fiMHST** fc ft & C u § 1 0 
0 nmW7 ? >J yy&lZi l}IItl)o -g-O^, m$M 7 Affile «fc 19 C u *ffl1L9 1 

KS^^-e^ib. is H B H ^bo^on i o 0-4 o orco^M^^f^o 120s i 

O 2)19 0±OC uii3J;y f 'Ta/TaNl9 2^CMPa(:J: <9lfc*L, H?L 9 1 01*1 
m~&m-f?7£ LTC u 7979 3 ^Mt^. (0 8 (d) ) 0 
[0 0 3 5] 

O^MgKJ: *K I30S i CNH18 8*50 n rru 7°7 Xv CVDftCiot, Si-CH2 
fe^«-^ri"S, £f£ L< (iSi-CH2/Si-CH3^Jt^0.03~0.05T^^>H3OS i OCHI 
89*250nnu H3OSi02BI (f 3©CAP-S i 021) 90*100 n mf& 

|3WTa/TaNl98, Cu» CMP^IL, 2 O C u £& 9 9 

[0 0 3 6] 

H9l±, ±1 L t C u Ei^ f ^ L C u O C M P t ©^it t > URMftflgKfll 
v*fcS i OC HM^diffl^: (Si-CH2/Si-CH3Jt) .T*tJ:«K Si-CH2^0 

*iJ^iix.£Ko*iT, CMP^gfc75 ? v>o7cA,^L, WZ/mtia Ltv>4 i t 
o CMP^W\ v*ofcA,j*^1-*Ot±, H4t*LfcJ:^, Si-CH2«S'&0*9^* f HJ 
x.&fc, CAP-Si02MtS i OCHii: 0^j|M'£# ? |n]Jh L, CMP B#OCAP-Si02$l§!j75 ? ;ft-7!/ ? 
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[ztt&t, — o-s i -o— ^%\z-c\\2-m^nx^fih ^ txm^Mm^T-t^tz 

fr, tfi^iotot, ^RSic^f&'/^^^^JfPx^Hii, S i OCH§|<7>Si-CH2/S 
i-CH3lS^-it^o.03-o.05-e*^ c: t^ii L^o ±f5&J&O$EB'e(i&^3;T0# 

[HMi#iJ 3 ] 
[0 0 3 71 

[0 0 3 8] 

Lfzmmm2 tmm<o^m^\ mi o (a) k^i-j^h, h^^v^.^^.tt/^r^/^v 

D^i^P^Jh^lffllfc LT^ICOS iCNHJg|82£50nm, llOS iOCHlS 
3 £ 2 5 0 n m, ilOS i02i ($1<7)CAP-S i 021) 8 4 £ 1 0 0 n mMfr 

O^F^^Il)H^^iiaLTf^$tL7t:@e^|*l^^^ 1 <?V^ 'J7^ *;WT a/T a N|g|8 
6 ^^Lti 1 (D^mWM^z-h^% 1 <7>C u@£*f8 7 &o 
[0 0 3 9] 

friz, miOS i02!8 4M1^)C ug£^8 7<7)±®K, II 2 Of m n&lilH/I i: 
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